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Coronary heart disease (CHD) is a leading cause of mortality in the Western world. 1 Involvement in regular physical exercise is crucial because of its positive effects on mortality, coronary risk factors, and general physiological and psychological health. 2, 3 Although the benefits of participating in exercise are widely known, it has been well documented that patients with CHD fail to initiate, maintain, or complete cardiac rehabilitation programs. 4, 5 Social networks, which can be defined as webs of social relationships and social ties people maintain that are important to social integration, 6 have been shown to affect health. 7 For example, previous research has reported that the availability of
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data, social networks were defined in 3 ways: (a) the presence or absence of a close social relationship (ie, living with another person or not living with another person), (b) the source of the social relationship (ie, who specifically did they live with), and (c) the size of the closest available network (ie, the total number of people they lived with). Exercise was defined as total leisure-time physical activity. Using a questionnaire adapted from the Physical Activity Recall interview 12 (where activities were broken out into summer and winter periods), patients were asked to indicate what moderate to vigorous leisure-time physical activity they usually engaged in during the last year, including the frequency of the activities and the length of time engaged in each activity. Using the standard Physical Activity Recall definitions, patient exercise activities were then transformed into average metabolic equivalent of task (MET) hours per week.
All analyses were computed using SAS (Version 9.1). Separate general linear models were conducted to analyze the relationship between the social network-related variables (living with someone, size of the network, and each source of social network) and patient-reported exercise levels. All analyses were conducted controlling for age, sex, the existence of any previous major cardiovascular disease event (ie, myocardial infarction, percutaneous coronary intervention, coronary artery bypass grafting, cerebrovascular event, or heart failure), and fitness level (as measured by the total MET hours per week obtained during the exercise stress test), which were included a priori on the basis of known relationships with the dependent variable. 5 For all analyses, a P Ͻ .05 was considered significant.
RESULTS
The 756 participants (236 women and 520 men) were on average 60 years of age (SD ϭ 10), with an age range of 27 to 84 years. It should be noted that there were 266 patients (35%) who had a previous cardiac event. Average exercise level was 7.7 (SD ϭ 12.5), range 0 to 85.5, MET hours per week. Similar levels of exercise have also been reported in other studies using similar populations. 13 This exercise amount can be achieved by engaging in approximately 30 minutes of moderateintensity exercise (eg, brisk walking 3 times per week), which is less than the recommended levels. 14 The breakdown of the structure of social networks is presented in Table 1 . The average number of people who the patients lived with was 1.3 (SD ϭ 1.1), range 0 to 9.
As shown in Table 2 , there was no significant difference in exercise level between participants who social networks was related to lower mortality. 8 Also, unmarried people had higher levels of CHD mortality than married people. 9 It is thought that social networks may influence CHD outcomes through several pathways, including health behaviors (eg, exercise). 10 In spite of the potential link between social networks and exercise involvement, it is surprising that this relationship has not been well studied in CHD patients. For example, a recent review concerning the role of social support and networks on exercise involvement in CHD patients acknowledged the fact that available research is limited and results are inconsistent. 11 It is therefore important to understand the role that social networks may play in exercise involvement, particularly in CHD patients. Thus, the main purpose of the current study was to investigate the role of social networks on exercise involvement in patients with or suspected of having CHD. It was hypothesized that the presence of a close social network would be positively associated with the level of exercise involvement in CHD patients.
METHODS
The current study was a subanalysis of the MOSMI (cross-sectional Mechanisms and longitudinal Outcomes of Silent Myocardial Ischemia) study, which was designed to assess the impact of silent ischemia in patients undergoing exercise stress testing. This study was approved by the ethics committee of the Montreal Heart Institute. A total of 905 patients referred for an exercise stress test at a tertiary care cardiac center were initially eligible to participate in the study. Patients were excluded if they were suffering from a pain disorder other than angina (eg, fibromyalgia) or had need to use a nonsteroidal antiinflammatory agent within the 7 days before testing, had a major comorbid disease (eg, cancer, chronic lung disease), or were currently pregnant or nursing. After the patients had been provided details about the study and they gave signed informed consent, they were asked to complete a series of questionnaires assessing sociodemographic, medical, and lifestyle factors. All patients for whom there was complete sociodemographic and exercise data were included in the current substudy, which yielded 756 participants. There were no differences in demographics or exercise stress test data between the participants and the 149 excluded patients.
To assess patient social networks, patients were asked with whom and how many people they lived with as part of the general questionnaire. From these single parents may have had the lowest levels of exercise, in the context of living with a child. Results indicated that there were no interactions between living with a child and living with a partner (F ϭ 0.38, P ϭ .538) or living with a child and patient gender (F ϭ 0.28, P ϭ .596). This suggests that irrespective of having a partner and the gender of the patient, living with children was associated with a significantly lower level of exercise. Finally, regression analyses revealed that the number of children lived with was not correlated to exercise levels (F ϭ 3.03, P ϭ .082).
DISCUSSION
The purpose of the present study was to investigate the role of social networks on exercise involvement in CHD patients. It was hypothesized that the presence of close social networks, that is, the number and source of people patients lived with, would be associated with increased exercise involvement in CHD patients. Results showed that patients who were living with their children engaged in lower levels of exercise than patients who were not living with children. No other source of social network was identified as a predictor of exercise involvement, which is contrary to our initial hypotheses.
Although there is a reasonable amount of literature on physical activity in families, most of this has focused on children. As such, the role that children play regarding parental exercise involvement cannot be directly compared with previous literature. Supporting evidence for our findings can be found from a study of 319 healthy male adults (age range, 19-67 years). 15 This study found that the majority of men spent their free time with their families and only a few used it to engage in physical or sporting did and did not live with someone. When assessing specific sources of social network, patients who lived with a partner, a parent, a friend, and with "anyone else" seemed not to be significantly different in their exercise levels compared with those not living with someone. In addition, the total number of people living with participants was not related to the level of exercise involvement (F ϭ 1.24; P ϭ .264). The only source of social network related to level of exercise involvement was children. Patients who lived with a child engaged in significantly less exercise than those patients who did not live with a child.
After identifying the impact of living with a child on exercise level, further analyses were conducted to analyze the interaction of patient gender and cohabitation status (ie, having a partner). These analyses were conducted because historically, women and single parents have had a greater time burden for child care. As such, it might be expected that women and ing tasks) did not differ between the groups. Our measure did not capture such aspects of physical activity because it was focused on patient exercise. However, it should be noted that the majority of epidemiological evidence linking exercise to CHD has found leisure-time activity to be the critical predictor of outcomes. 2, 3 Another limitation of the study is that the age of the children was not assessed; thus, we are unable to determine the relative independence of the children (eg, it could be assumed that adolescents are more parentally independent than younger children and adult children may even be engaging in care of their parent). However, we did assess the mean age and age range of those living and not living with children. We found that those people who lived with children tended to be younger than the average participant. Unfortunately, the wide range of age of the participants (33-75 years) made it difficult to hypothesize whether these patients were caregivers of their children or whether they were just living in the homes of their children, that is, patients being cared for by their children. Despite some limitations, this study also has a number of important strengths, specifically, the size of the sample, the range of patient characteristics assessed, and the inclusion of a high-risk CHD group who would gain a large health benefit from exercise. Also, to the best of our knowledge, this is the first study showing the role of children and exercise involvement in such a population.
T a b l e 2 • RELATIONSHIP BETWEEN PRESENCE OR ABSENCE OF SOURCE OF SOCIAL NETWORK AND EXERCISE INVOLVEMENT
This study provides a springboard for further research. For example, given that the nature of the relationship between patients and the people they live with will likely have an influence on exercise habits, a deeper understanding of the underlying dynamics and mechanisms of these relationships is required. This effort will promote clarification of the impact of each source of social network on patient exercise involvement. Also, social networks affect health through a variety of mechanisms, such as the provision of social support, exerting social influence, the establishment of social engagement, and by personal contact and interchange. 18 For these purposes, future studies should include a variety of measures so that the complex interplay between social integration, social interaction, and exercise can be better delineated.
Finally, the current study does provide some insight into the potential ways to improve exercise levels in these patients. Interventions attempting to help the patient modify behavioral risk factors, especially exercise, should probably target the whole family. This strategy would entail at least 2 benefits. First, educational strategies promoting exercise involvement in CHD patients could be designed to help family members understand the importance of supporting exercise involvement of CHD patients. Second, there is evidence activities. When asked about reasons for not engaging in physical activity, the majority cited lack of time as the main barrier. It can also be surmised from the data that increasing numbers of children was associated with a decrease in activity levels. 15 Extrapolating the results of this study to our data would imply that having children is related to lack of time to engage in physical activity. However, we found that the presence of children, rather than the number, was associated with exercise level. In addition, given the wide range of the age of patients living with their children in our study, it is unclear whether patients are householders who care for their children or whether patients are older and sicker and thus, they are living under the care of their children.
In the case of the parent as the caregiver, one possible explanation for these trends may relate to the demands of the caregiver role. For example, patients who live with their children might use their free time for other caregiving activities (eg, transportation of their children to their exercise activities, school homework). These results might indicate that the caregiver role might limit the capacity to engage in personal activities such as exercise. Evidence for this can be found in caregivers for elderly populations. For example, Fredman et al 16 found lower levels of leisure-time exercise in caregivers than in noncaregivers, which was attributable to a lack of time. Within the context of the current study, we did not measure such subtleties of the caregiver role and future research needs to do so to comprehensively understand the role social networks have on exercise involvement in this population. Conversely, an explanation of the results for those patients who are being taken care of would be that they are likely older, probably sicker, and less fit. Both increased age and more severe pathology have been related to a decrease in participation in the exercise following a cardiac event. 5, 17 The results of this study should be considered in light of some limitations. First, we measured only certain aspects of participant social network and we did not assess more specific variables, such as available versus perceived social support, type of social support (eg, tangible, informational, and companionship), or appropriateness of social support (eg, adequate or inadequate according to recipient needs). In addition, there is the possibility that patients may not consider as exercise the physical activities they do with their children (eg, riding a bike around the neighborhood). For example, in the Fredman et al 16 study of caregivers of elderly people, although leisure-time exercise differed between caregivers and noncaregivers, total physical activity (eg, including household activity and activity done during caregiv-indicating that parental exercise involvement is positively associated with exercise behavior of children, 19 though not all studies have found this 20 and that the exact dynamic of this process needs further investigation. Taken together, it would seem that targeting the family, not only the patient but also the rest of the family, could gain benefits with regards to exercise involvement. 
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